Characterization of newly identified DnaA and DnaB proteins from Acetobacter.
Although chromosomal replication is an essential feature of the bacterial life cycle, the replication mechanism and involved molecular players have never been properly characterized in the Acetobacter genera. Thanks to whole-genome sequencing, the unknown replication proteins from Acetobacter pasteurianus and Acetobacter orleanensis, DnaA-like and DnaB-like, could be identified. Despite the low nucleotide or amino acid similarity to the respective orthologs from Escherichia coli, their involvement during replication regulation was corroborated by artificial microRNA. In the Acetobacter genome, a novel replication origin, oriAo, was detected with three 9-nucleotide-long DnaA boxes to which DnaA-like proteins bind actively. Bacterial two-hybrid systems and co-immunoprecipitation confirmed the homologous and heterologous interactions between DnaA-like and DnaB-like proteins with their E. coli orthologs. This communication is due to the conserved tryptophan at position 6 for E. coli or 25 for Acetobacter that unables DnaA-like proteins to form oligomeric protein structures after its substitution. Altogether, these results provide novel insights into the genome replication mechanism in Acetobacter.